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[SUMMARY OF THE INVENTION] 

In the concentric multi-pipe burner, a raw 
material gas for glass is blasted from the 
central, and a combustion gas is blasted from 
the circumferential. 

However, the yield can be improved up to 
65% by changing the central port from circular 
form into elliptic or rectangular form. 




[!&mm<Dmm] [claims] 

[f»*JSl] [CLAIM 1] 

%,{$.(DJ3 7 T^WM^^— ~)~frh A production of the glass article, in which the 
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gaseous glass raw material is made to blow off 
from a burner, and a soot is synthesized in a 
flame. This is deposited to form a deposited 
soot. Subsequently this deposited soot is 
heated to produce a transparent glass article. 
In this method, it synthesizes an above- 
mentioned deposited soot with the burner 
having the raw material blow of gas port whose 
cross-sectional form is elliptic or rectangular 
form. 
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[CLAIM 2] 

A production of the glass article of the Claim 1 , 
in which the ratio of the long axis of the cross- 
sectional form of a raw material blow of gas port 
to the short axis is 1.5-4.0. 

[CLAIM 3] 

It synthesizes a deposited soot with the burner 
where fuel gas blow port is constituted by the 
concentric multi-pipe at the circumferential of a 
raw material blow gas port. 

The production of the glass article of Claim 1 
and 2 characterized by the above-mentioned. 



[CLAIM 4] 

The production of the glass article of the Claim 
3, in which the combustion gas ejecting port is 
characterized by that the end face of the port for 
soot synthesis and the port for heating a 
deposited soot has projected from the end face 
of the port for soot synthesis. 



[DETAILED DESCRIPTION OF INVENTION] 



[0001] 



[0001] 



[i 



[INDUSTRIAL APPLICATION] 

This invention relates to the production of the 
glass article with high productivity which is 
synthesized according to vapor-phase reaction. 
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[PRIOR ART] 

In the field of an optical fibre, as the method 
which synthesizes the deposited glass 
microparticle (hereinafter a "soot"), 
combustion gas and a raw material are mixed 
and it blows off from a burner. Hydrolysis or 
oxidation forms a soot in a flame. 

It is made to deposit this soot at the end of 
the rotating start material. It forms a deposited 
soot, by making a start material move relatively 
with a burner in accordance with the growth of 
this deposited object. The above VAD method 
is mentioned. 

Moreover, the soot formed with the burner is 
deposited at the circumferential of a start 
member. It produces a deposited soot, by 
traversing a start material or a burner. The 
above OVD method is mentioned. 



[0003] 

In the above soot synthesis method, as means 
which improves the deposition efficiency of 
granular glass synthesized with the burner to 
the deposited soot, the burner of a multiple 
flame system is proposed. 

The burner of the multiple flame system is the 
burner which is equipped with at least glass raw 
material blow port, and one or more sets of 
combustion gas ejecting port which consists of 
a port for soot synthesis concentrically to this 
and a port for heating the deposited soot at the 
circumferential which is arranged by 
projecting to the end face of this port for soot 
synthesis, in the flow direction of the gas at 
least at the center part, for example, as 
described in the examined Utility Model No. 60- 
4979, and the Japanese Patent Publication No. 
62-50418 gazette. 
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[PROBLEM ADDRESSED] 

In order to improve productivity of this deposited 
soot, in recent years, research which increases 
the velocity (g /min) at which it is synthesized 
and deposited for a unit time. 
However, there was problems that when 
increasing the quantity of a raw material, the 
adherence yield (%) of a raw material which is 
the rate of the weight actually synthesized as a 
deposited soot to the theoretical glass weight 
calculated from a raw material flow rate will 
reduce, and then synthetic velocity could not be 
increased. 



[0005] 



[0005] 

The above-mentioned multiple flame burner 
became a breakthrough to this problem. 

The remarkable improvement of synthetic 
velocity was brought. However, in order to 
attempt improvement further, the limit arose 
and it collided the wall again. 
This invention improves the yield of a raw 
material, and provides a means which improves 
synthetic velocity. 



[0006] 



[0006] 
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[SOLUTION OF THE INVENTION] 

As shown in Figure 1 and 2, the structure of this 
invention for solving an above-mentioned 
problem is characterized as follows. The 
gaseous glass raw material is made to blow off 
from a burner, and synthesizes a soot in a 
flame. It deposits this to form a deposited 
soot. Subsequently this deposited soot is 
heated to produce a transparent glass article. 
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In this method, it synthesizes an above- 
mentioned deposited soot with the burner 
having the raw material blow of gas port whose 
cross-sectional form is elliptic form 11 or 
rectangular form 1,10, and 12. 

Here, since the similar effect as this invention 
is given even in the rectangular form where a 
part of a side is curve, it is included. 



[0007] 

t©#If 2, 20XfrZ^kfr 
(iRW 3 OrtSPIC 2 tft<DttW <0 
^CDPit±i^-h 12 «Lt 



[0007] 

In order to form a flame stably, it is desirable 
that the combustion gas ejecting port 
constituted in the circumferential of a raw 
material blow of gas port is the concentric 
multi-pipes 2 and 20. 

The adherence sealing of the raw material 
blow of gas port may be carried out in a tube 3 
by the partition plate 4 of 2 sheets, and it may 
compose the rectangle-like ejecting port 12. 



[0008] 
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[0008] 

When arranging a raw material blow of gas port 
to the center of the concentric multi-pipe, it is 
preferable to set the ratio of long axis y to 
short axis x at the range of 1 .5-4.0 for obtaining 
the effect from the elliptic form or rectangular 
form and ensuring of the stability of the flow of 
the other port. 



[0009] 



[0009] 



mz-itftmm 54- 
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[Effect] 

Conventionally, in the field of the optical fibre, 
as shown, for example, in the unexamined 
Japanese patent No. 54-30853 gazette and the 
unexamined Japanese patent No. 61-186239 
gazette, the burner used for synthesis of a 
deposited soot was the concentric multi-pipe 
burner with the circular raw material port was 
mainly used. On the other hand, 
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unexamined Japanese patent No. 56-54240 
gazette is mentioned as the thing where a raw 
material ejecting port is arranged eccentrically 
from the center of a burner. However, the 
circular raw material blow of gas port is popular. 

As for a square raw material port seemed 
considered to be a square shape although the 
dimension is not disclosed. 

Moreover, although it is shown in the 
unexamined Japanese patent No. 55-95625 
gazette as a burner of elliptic form, the raw 
material port is circular. 



10010] 
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[0010] 

When a deposited soot is synthesized using an 
above-mentioned burner, and when increasing 
the raw material, the yield of a raw material 
reduces and the tendency of Figure 3 is shown 
generally. 

About this cause, the inventor examined 
paying attention to gas flow rate conditions and 
the burner structure. As a result, it was found 
that the burner whose raw material ejecting port 
is circular or square cannot break the limit of 
Figure 4. 



[0011] 

*<Dm&nx.itkPiX'±?&vitx 
oX!km>£fetemm* t 
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[0011] 

The reason is considered that soot formed in 
the flame flows very near the deposited surface. 
And by a thermophoresis effect (effect of 
receiving the velocity to which the fine particle 
was proportional to the temperature gradient of 
space in a low temperature side) working by the 
thermal gradient existing in this area, it reaches 
the deposited surface. 

Considering this phenomenon, it is 
considered that the more closer to the surface 
the particles flows, the more it deposits. 
Accordingly, the more stable laminar flow the 
flame takes, the better the yield of the raw 
material becomes. 
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[0012] 

Incidentally, It was found that when increasing 
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the quantity of a raw material, the flow rate of a 
raw material blow of gas port will increase, and 
that disorder is generated gradually. 

As a result, it is considered that 
approximation of a particle to the deposited 
surface weaken and then it becomes 
impossible to deposit. 

Then, since the flow path width becomes large 
when the diameter of an ejecting port is 
enlarged and the flow rate is lowered, the flow 
disorder by the low flow rate, and instability 
arise. Also the breadth of a particle becomes 
large and then it leads to the improvement in a 
yield. 

[0013] 

From the above consideration, it is considered 
to be necessary to control the increase in the 
flow rate accompanied by increase in quantity 
of a raw material, and to control the breadth of a 
particle, and it is solved according to the burner 
structure of this invention. The example of the 
burner structure by this invention is shown in 
Figure 1. The raw material ejecting port 1 
arranged in the center is rectangular form. For 
this reason, the breadth of a particle is 
determined by short axis x, and then the 
breadth of short axis direction is suppressed. 

[0014] 

On the other hand, since ejecting port size was 
proportional to long axis y, it has the structure 
which can increase a cross section, controlling 
the breadth of a particle. Thus the above- 
mentioned problem on the increase in quantity 
of a raw material was solved, and then the 
yield was able to be improved. In the case of 
this structure, since the effect of inhibition of 
breadth of the particle flow does not exhibit 
when the ratio of a long axis to a short axis is 
small, it is desirable that it is 1 .5 or more. 

On the other hand, when the port of a 
circumferential is concentric and the rate is 
made too large, symmetry to the flow direction 
of gas adjacent to a raw material port will 
disappear. Also since the disorder will be 
generated in the flow, it is desirable that it is 
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[0015] 

The shape of the central port may be formed 
into elliptic form 11 shown in Figure 2 (a), and 
as shown in Figure 2 (b), a rectangular form by 
two partition plates 4 in a pipe 3. 

Furthermore, as a combustion gas ejecting 
port, it can also compose by the concentric 
multi-pipe 2, or the concentric rectangular 
multi-pipe. 



[0016] 
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[Example] 
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[Comparative Example 1] 

The deposited soot was synthesized using the 
concentric circle 8 detonator burner. The raw 
material blow of gas port used the pipe with an 
internal diameter of 7 mm. As fuel gas, 
hydrogen is used. Also as support combution 
gas, oxygen is used. 

As for the flow rate, it set hydrogen:651 /min, 
oxygen:701 /min, and argon:151 /min as an 
inert gas for combustion control. 

From the center, it is made into the 1st port: 
raw material and H2, the 2nd port: H2, the 3rd 
port: Ar, the 4th port: 02, the 5th port: Ar, the 
6th port:H2, the 7th port: Ar and the 8th port: 
02. 

When raw material gas flowed at 41 /min 
(SiCI4) under this condition and the deposited 
soot was synthesized, synthetic velocity was 
5.6 g /min and the raw material yield was 
52%. 
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[Example 1] 

The deposited soot was synthesized using the 
burner of Figure 1 which consists of a central 
raw material ejecting port of the rectangular 
form, and concentric seven-fold ejecting port at 
the circumference. 

The raw material blow of gas port set the long 
axis to 10 mm, and set the short axis to 4 mm. 
When the way gas floes is made the same as 
that of Comparative Example 1 , the yield of a 
raw material improves up to 65%. 

Synthetic velocity was 6.9 g /min. 

[0018] 
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[Example 2] 

The deposited soot was synthesized using 
the burner which consists of the central raw 
material ejecting port of the rectangular form of 
Figure 2 (b) and concentric seven-fold ejecting 
port at the circumferences. 

As for the central port, two partition plates 4 
are welded and formed the rectangle 12 so that 
a short axis might be set to 4 mm at the tube 3 
in the internal diameter of 10 mm. 

From the rectangle port 12, SiC14 is passed, 
and hydrogen gas is passed from the port 
between a partition plate and a pipe. 

The way gas flows after the 2nd port and gas 
flow rate conditions were made the same as 
that of Comparative Example 1 . 
Consequently, a raw material yield becomes 
64%. Synthetic velocity was 6.8 g /min. 
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[EFFECT OF THE INVENTION] 

According to the structure of this invention, the 
spread of the soot formed in a flame is 
suppressed. Also since the flow rate of raw 
material gas can be pressed down to fixed 
value, the improvement in a raw material yield 
and the improvement in synthetic velocity can 
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be achieved. 

[BRIEF EXPLANATION OF DRAWINGS] 



[HI1] [FIGURE 1] 

fc&ffl-fS/* — -^Itr® Burner sectional drawing applied to this 
m invention. 



m2] 

fc>U (a) f*WR^ (b) lid 
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[FIGURE 2] 

The form of a raw material blow of gas port is 
shown, (a) is sectional drawing of elliptic form 
and (b) is sectional drawing of rectangular form. 

[FIGURE 3] 

The general tendency figure showing the 
relationship of the flow rate of raw material gas 
and synthetic velocity. 

[EXPLANATION OF DRAWING] 
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1 Raw material blow of gas port 

2 A concentric combustion gas ejecting port 

3 Tube. 

4 Partition plate 

11 Raw material blow of gas port 

12 Raw material blow of gas port 
X Short axis 

Y Long axis 
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Vertical axis: synthetic velocity 

Horizontal axis: the quantity of raw material 

Yield 
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